The iodine fundamental vibration in these solutions shows a frequency shift from its vapor value which is also attributed to the formation of charge-transfer complexes. In principle, Raman spectroscopy would be more suitable for the investigation of the iodine vibration; however, as far as we know, no detailed Raman spectrum of iodine has ever been reported. Using a He-Ne laser as the exciting source, we have now obtained The frequency shift with benzene or methylated benzene concentration can be understood as the result of the formation of charge-transfer complexes.
In interpreting the optical absorption data in iodine solutions, Orgel and frequency of iOdine.
8 with N benzene molecules, the iodine vibration would have in the first oruer a resonance frequency
The spectral distribution of the vibration one would observe is then given by (2) where g is the line-shape function and f(~l ••• ~N) is the N-particle distribution function. The interpretation can however be greatly simplified if we consider the mean frequency (ro ) rather than the spectral distrio bution of the line. We find where (ru ), independent of V, is the mean frequency of the line in the absence of benzene, and if p(~) is the number of benzene molecules per unit volume at~, the mean frequency shift (fl) of the line is given by (4) In the neighborhood of the iodine molecule at 0, the density per) is different from the average density p. A benzene molecule at r sees a o . -potentialchnnge of' VJ)I(~)due to the presenee of the iod:1,ne molecule, and t of f VBB(~ -~!) p(~r)~' due to other benzene molecules substituting the n-hexane molecules, where the integration J ' ~'excludes the space in the repulsive range of the benzene molecule at E, and for peE) = Po' we expect j'VBB(r, -r,' )po dr t to be independent ofr. Here, we have neglected for simplicity the further complication due to relative orientation of molecules.
We (can) assume that the benzene-benzene and the benzine-iodine interactions are highly directional along the axis of the benzene ring. We now have
Using the iteration approximation, and neglecting the difference between p(~) and Po in Z, we find, from Eqs. (4) and (5) Since our calculation is a first-order one, we expect that the discrepancy between theory and experiments would be larger for stronger interaction. From Eq. (7) we can also predict that if V BI > kT, the frequency shift should decrease with temperature. The theory in this paper can also be used to interpret the optical absorption data in iodine
Instead of measuring the extinction coefficient at a particular frequency in the charge-transfer band,2,3 it would be more appropriate to consider the integrated absorption strength for the whole charge-transfer b.and. Then Eq. (4) would also describe the variation of the charge-transfer absorption with benzene concentration if now ~(~) is the induced charge-transfer oscillator strength of an iodine molecule at 0 due "to the presence of a benzene molecule at r. Curves similar to Fig. 1 would be expected. 
